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LONG-TERM GOALS

The long-term goals are to understand and parameterize the basic physics of the wind,
waves and associated temperature and humidity structure in the boundary layer over the
ocean.  This is done via direct measurements from the Research Platform FLIP of the
wind profile, turbulence, waves and associated variables.  Data from other experiments
(coastal up-welling, tropical ocean (TOGA COARE), and over land) are used for
comparison and extension to different regimes.

OBJECTIVES

The objective is to determine the applicability of similarity theories, which have been
based on over-land measurements, to the surface layer over the ocean.  New
parameterizations will be developed for application over the ocean.  We also are doing
basic research on wind-wave physics.

APPROACH

A high-quality data set was obtained in April-May 1995 from R/P FLIP as a part of the
Marine Boundary Layers ARI.  A view of the instrumentation, which consisted of a
vertical array of sonic anemometers for turbulence, 12 cup and vane anemometers for
wind speed and direction, and associated measurements of wave height (courtesy of SIO)
and fluctuating pressure (courtesy of NOAA ATD), is shown in Fig. 1.  The 7 gb of data
are analyzed with spectral, statistical and new techniques developed at UCI.

WORK COMPLETED

Detailed corrections have been made for the effects of the slight motion of FLIP and its
boom on the measured velocities.  These are important for some of the higher-order
turbulent statistics.  The work was done in conjunction with Dr. Jim Edson of WHOI.

The problem of the difference between the surface layer (i.e., about 10 m height) wind
and stress directions was examined from the FLIP data set and, for reference, a data set



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information  Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number  

1. REPORT DATE 
30 SEP 1997 2. REPORT TYPE 

3. DATES COVERED 
  00-00-1997 to 00-00-1997  

4. TITLE AND SUBTITLE 
Analysis of Marine Boundary Layer Phase II Data 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
University of California, Irvine,Department of Mechanical 
Engineering,Irvine,CA,92697 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

4 

19a. NAME OF
RESPONSIBLE PERSON 

a  REPORT 
unclassified 

b  ABSTRACT 
unclassified 

c  THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



from over land.  For the FLIP conditions where winds and waves were steady, there
appears to be alignment of the wind and stress vectors, which agrees with the over-land
results and Ekman-layer theory.  There are transient cases where there can be mis-
alignment.

The Hilbert transform technique to examine phase differences between a turbulent signal
and the wave height signal was developed further.

RESULTS

The results of the FLIP motion correction have shown that, while the motion of the wind
velocity sensors is generally small, it is important for some statistics and low-wind
conditions.  Fig. 2 shows co-spectra before and after motion correction in a high wind
case, where motion is not a factor, and in a low wind case where there are large
corrections at the wave swell frequency.

The wind-stress angle difference for the period of the MBL II cruise is shown in Fig. 3,
where the angle difference is shown as a Box Plot, which summarizes the spread of the
data.  For the main period of JD 123-128, the difference is near zero.  In periods of wind
speed transitions, the difference is large and of either sign.

The Hilbert transform technique has provided in-sight into the physics of wind-wave
interaction. At small wave ages the phase is positive indicating pressure forcing of wave
growth, while for large wave age (waves out-running the wind) the pressure force is near
zero, and perhaps slowing the waves.

IMPACT

The results to date of the MBL II wind-wave analysis have clearly shown the effects of
gravity waves on the overlying wind flow and their interactions.

TRANSITIONS

As a result of the MBL II analysis, I participated in two Workshops convened by the
Naval Research Laboratory, Monterey, CA, and presented papers on wind-wave
interaction.

RELATED PROJECTS

The analysis of the MBL II data has contributed to interpretation of results from other
experimental data sets obtained over the ocean, in particular, TOGA COARE and the
coastal up-welling experiments CODE and SMILE.
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Figure 1.  Photo of R/P FLIP deployed in the Marine Boundary Layers II experiment.
The meteorological mast is on the left boom.

Figure 2.  Wind stress co-spectra in high winds (left) and low winds (right) before (grey
line) and after (dark line) motion correction.  Motion correction is important in low winds

and high waves.




